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engine, to raise 562 tons ten feet high; if, therefore, forty: probably the most wonderful railroad in existence. It was! at Mejia Point. This was to be the landing place for the 
per cent. of flour i� carb?n, it wo�ld requir� two and a h.alf I contracted for by Henry . Meiggs in 1869, at a cost?f I Mejia and Arequipa Railroad. OWi!lg to it bei';1g often t?O dan
pounds to accomplish this result, If an engme from which· $21,804,000, or $27,000,000 III bonds. Work was begun Ill' gerous to pass the surf, Mr. Melggs conceived thp Idea of 
there would be absolutely no radiation, conduction, or loss January, 1870. When commenced the English company extending the line down the coast to Islay. Certain parties 
of heat, in any way, were a practical possibility. Let us see! bad yet the right of way from Callao to Lima, and Mr. foreseeing this, bought up the land, and when he tried to 
how much air would be required to supply oxygen enough .. Meiggs could get no special rates for his material. The purchase asked such exorbitant prices that he could not af
Under ordinary conditions every 100 cubic inches of air con- I enormous cost of freighting everything for his road would ford it, and, stopping nine miles south of Islay, made a 
tains 7'13 grains of oxygen, from which we find that 151Y2 ' make it ruinous to build. One day suddenly appeared hun- landing in a crevice of the rock coast at a place called Mol
cubic feet of air would be required for the 2% pounds of dreds of men evidently making a railway from Lima to lendo. The road is now called the Mollendo and Arequipa 
oxygen. Hence the 27� pounds of flour must be equally Callao. The English company went to see about it, and Railroad. This and its continuation under the name of 
distributed as a dust through 151Yz cubic feet of air, in then got out an injunction to stop the work. Mr. Meiggs calm- Arequipa and Puno Railroad and Juliaca and Cuzco Rail
order to produce the most powerful result. ly asked them whose land the workmen were on, and then road is next in wonder to the Oroya, the stupendous work 

If forty-one ounces of flour requires 151 cubic feet of air they found he had quietly bought up all that land and was at the Infernillos only making the latter more remarkable. 
for perfect combustion, one cubic foot of air will supply oxy- building a private road on his own grounds and for his own From Islay southward it runs to Mejia, then turning east
gen enough for 40-151 of an ounce of flour. Hence our use. Leaving Callao the road to Lima is in the finest condi- ward, begms winding around the points of mountains and 
box, which lifts the man so readily, burns half an ounce of I tion. Ballasted with cobble stones, no dust arises; trains then up ravines; beginning five miles from Mejia to gain 
flour or less; and the other, which throws the box into the air, . every half hour; fare 40 cents; four separate depots accom- elevation, it also begins its windings. 
three-!luarters of an ounce, unless, as I think quite probable, mod ate different parts of the city. No one who makes a At Cahuintala ravine the road becomes very remarkable. 
an additional amount of air is drawn in through the cracks as round trip on this road ever repents it, and seldom desires a Three trains are often seen here one above the other. A 
soon as the vent is opened at the top of the box. In fact, second. The heights and distances are so great that few cool head and steady nerve and close attention are needed 
these experiments work better if a few small boles are made heads are not affected. From San Mateo to Anchi the road by every engineer at this point. Reaching the Pampa of 
near the bottom of the boxes. passes through the" Infernillos"-Little Hell. Nearly per- Cachendo, an extensive barren plain stretches as far as the 

It may be wortby of mention here, as a point of interest pendicular walls from 2,000 ft. to 3,000 ft. hem in the river eye can see, bounded in the distance by mountain peaks. 
to insurance companies, that in all dust explosions, a fire Rimac, having a width of from 200 ft. to 4,00 ft. At first The crescentic sand dunes hold their sway, and the heat from 
precedes the explosion in every case. The dust must burn it was proposed to make a cut in the side of these mountains, the polished pebbles causes many an inflamed eye. Till the 
before the heat that produces the immense expansive force but, fearing the falling of loose rock, it was decided to tun- railroad was built this was like the Arabian Deserts to 
is generated. nel. Miners were let down with ropes, one-quarter and one- cross. Many each year, lost and confused, laid down their 

Too great precaution cannot be taken in all kinds of man- half mile long, to certain indicated points on the rocky wall lives on this plain. Even the civil engineers needed their 
ufactories, where combustible dust is produced, against fire, every 500 feet, more or less, and after they had entered a utmost skill tf) find their way over the trackless desert. 
especially in those establishments where it is conveyed in few feet began working to the right and left, using the en- Seventy miles from Mejia the road descends to the bank 
thick clouds by air draughts through spouts and rooms. trance as a place from whence to throw the excavated mate- of the river Chile, which stream it follows to Arequipa, dis-

rial. About midway a bend in the river made it necessary tant from Mollendo 107 miles, an elevation above the sea 
IMPROVED CARDING MACHINE. eHher to make a dangerous curve or span the chasm. The 7,560 ft. Begun May 27th, 1868, it was finished December 

latter was. chosen, and now a bride;e unites the tunnels about 24th, 1870, with great festivities, and cost $12,000,000. 
THE accompanying engravings represent an improved 400 ft. above the river bed. Emergmg from the second of these Arequipa, a city of 135,000, is the second city of the re-

wool carding machine constructed by the Messrs. Pierrard- tunnels at Anchi, the Rimac is recrossed, and the road fol- pUblic. At the foot of the volcano, "Misti," it has .many 
Parfaite, of Rheims, France. To this firm gold and silver lows up the river Blanco a few miles, which it crosses, and times been in ruins. In 1868 it was nearly destroyed. From 
medals were awarded at the Paris Exhibition for machinery then enters a mountain, where it turns around in a curved Arequipa the Arequipa and Puno Railroad takes its origin, 
for wool manufacture. tunnel , and, emerging a few hundred feet above, recrosses 217 miles long, cost in bonds $32,000,000, in gold $25,280,000. 

These machines are simple in construction, durable, easily the river and returns, passes Anchi, and continues up the Its windings and climbings, cuts and fills, are extensive, 
re�ulated and cleaned. They differ from the ordinary ma- river Rimac. At Chicla,a few miles further, the road from 140 ft. in height and 500 ft. long to 50 ft. Want of 
chmes principally by the arrangement of the cards. Of the passes the town, returns, crosses its own track and the water, it having to be carried on mules, made the first part 
latter there are two, as in the old machines, but, while in Rimac, turns and passes again, and, reversing, returns and difficult to build. 
these one had an oscillating, the other a rotary motion, they ae;ain doubles on itself, having passed Chicla five times. The From the hot springs, "Aguas Calientas," the ascent is 
are, in the Pierrard machine, both stationary and rotary. VICW from the summit, 15,568 ft. at the entrance to the Galera rapid to Uhanaquos, and a corkscrew is straighter. Between 

These oscillations of the cards in ordinary machines were, tunnel, is not so imposing as at other paints, A plateau of Lumbay Bridge and the little lakes beyond the summit hail 

PIERRARD·PARFAITE'S IMPROVED WOOL CARDING MACHINE. 

performed with little energy only; frequently the teeth did 
not penetrate the layer of wool; in that case the lower por· 
tion of the same would escape uncarded. The filaments, 
passing thus through the machine without being subjected to 
the action of the teeth, would form knots iniuring the value 
of the wool. On the other side, the oscillations of. the card 
caused the entire machine to shake continually, wearing it 
out soon, and producing at the same time goods of inferior 
value. 

As above stated, this difficulty has been overcome by the 
peculiar arrangement of the cards in this machine. There 
are only four bobbins to feed the machine . . The reduction 
of the number of bobbins has been found advisable for the 
sake of simplicity and to insure greater homogeneity of the 
carded wool. 

Wben worn out, the cards may readily be removed and 
replaced by new ones. 

These machines may of course be also used for cotton and 
other textile fibers. 

[Continued from SUPPLEMENT No. 165.] 
THE WONDERFUL RAIL WAYS OF PERU. 

Lima and Oallao Railroad.-Landing at Callao, on your 
right, are the station and offices of the Lima and Callao 
Railroad. On the left, the wonderful "Oroya Railroad." 
The former, built twenty-nine years ago by Peruvians, was 
bought b'y al;l English company. From Lima to Chorillos 
-the Bnghton or Long Branch of Peru-is another railway, 
(;osting, with the Lima and Callao road, $12, 000,000. Both 
lines are under one control, and pay their English owners 
12 or 13 per cent. on a capital of $4,000,000, which is now 
their assessed value. . The rolling stock of these roads, until 
their twenty-fifth year exclusive right was finished, was 
very bad, and travelin/ij uncertain. Trains started at fixed 
times or "thereabouts, ' which meant half an hour to four 
hours from schedule time. 

The Oallao, Lima, and Oroya Railroad, generally known 
as the Oroya Railroad, now the Transandine Railroad, is 

a few miles square with lakelets and patches of snow, and 
surrounded by peaks, many covered with snow, is all one 
sees. But the oppression of breathing, the quickened pulse, 
130 to 140 per minute, the dull, dizzy head, the cold, frosty 
air, made an impression one never forgets. Just before 
reaching this plateau the road has made a wandering up the 
Chin Chau Valley, where the branch of the road to the silver 
mines of the Cerro de Pasco is being constructed. The for
mer survey ran the branch from Oroya, but not being com
pleted to that point, this nearer place of departure was 
chosen. It was hoped this road would extend to Tarma, 
then descend the Chanchamayo VaHey-one of exceeding 
fertility-to FOl't San Ramon, where direct communication 
could be had with Europe via the rivers Perene, Ucayali, 
and Amazon. The stations of the Callao, Lima, and Oroya 
Railroad are Callao to Lima 7Y2, Quiroz 11%, Santa Clara 
18Yz, Chonica 33Y2, Cocachacra 44%, San Bartolome 46%, 
Surco 55%, Matucana 62!4, San Mateo 77Yz, Youli 119, 
Oroya 136. The rise from San Bartolome to the summit is 
almost all the way 4 ft. to every 100 ft. From the summit 
to Oroya is a descent of 3,390 ft., the steepest being from 
the tunnel to Y ouli. From Oroya the road is now being 
extended ninety miles northward to the famous silver re
gion of Cerro de Pasco. 

Lima and Pisco Ra�'lroad.-A contract was granted to the 
Ramos Brothers to build a railroad under this title southward 
along the coast from Lima, 145 miles in length, at a pro
prosed cost of $9,400,000, incomplete. 

Pisco and Ica Railroad.-This road, forty-eight miles long, 
cost $1,450,000. It passes through the vineyards of "Chin
cha alto" and" Chincha bajo " over rich fruit and agricul
tural lands to Ica. In front of Pisco are the Chincha or Bed
bug guano islands. Pisco is famous for a clear, transparent 
brandy called Pisco, and another called Italia, made from 
the Italian grape. This road is rented for five years by the 
Government for $80,000 for the first two years and $105,000 
for the last three years. 

MollenM and .Arpquipa Railroad.-Eighteen miles south of 
the part of Islay the river Tambo empties into the Pacific 
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and snow, with terrific thunder and lightning, salute the 
traveler. The summit, 119 miles from Arequipa, 14,667 ft. 
elevation, is lower than the Oroya, but the climatic change 
from the coast appears to be greater. The average range of 
the thermometer is between 750 and freezing, and it is not un
common to be burning up in the sun and freezing going on 
in the shade a few feet distant. 

From " Lagunillas" to Puno, except its elevation, it pre
sents nothing uncommon. At Juliaca its course is nearly 
south to Lake Titicaca and Puno. Lake Titicaca, the size 
of Ontario, is the largest body of water in the world at the 
elevation of 12,548 ft. On islands in its southern part exist 
the extensive ruins of Incal origin, and where history founds 
their "Plymouth Rock." Steamers run regularly from 
Puno to Chilillayo, where stages-Concord, American
connect with La Paz, the capital of Bolivia. 

Juliaca and Ouzco Railroad.-From Puno to Cuzco, 140 
miles north, an extensive plain, rich in minerals, metals, and 
pasturage, made a railroad less difficult of construction, yet 
it was estimated at $25,000,000. Difficulty of labor at ele· 
vations above 12,000 ft. increased the cost; 120 miles are 
finished. Since Juliaca was 28 miles in direct route to 
Cuzco, the road took that as its starting point, and is called 
the Juliaca and Cuzco Railroad. These three lines were 
contracted by Henry Meiggs, two being finished. 

I lo and Moquegua Railroad.-South of Mollendo, from the 
port of 110, a railroad is finished to Moquegua, 63 miles 
distant. Cost $5,025,000; H. Meiggs, contractor. The road 
is not paying expenses. Moquegua is the great grape coun
try of Peru, and the Moquegua wine as celebrated as the 
Italia and Pisco brandies. 

Arica and Tacnar Railroad.-Further south is Arica, the 
ill.fated. Ruined in 1868 by the tidal wave, It had but par
tially recovered when the 9th day of May, 1877, agl}in sub· 
merl'led it. In 1852 Joseph Began signed a contract w build 
a railroad from Arica to Tacnar, 39 miles. It ran along the 
coast, turning east and north to Tacnar. In 1853 he sold his 
contract to an English company which had a capital of 
*2,000,000. Although Bolivia has a seaport, Cobija, Arica 
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NEW SiXTEEN TON TANK LOCOMOTIVE. -SCHNEIDER & CO., ENGINEERS, CREUSOT 

is nearer and a better place of starting than her ports. Un
til the Mollendo and Arequipa, and Arequipa and Puno 
railroads united the lakes with the coast, most all Bolivian 
imports and exports passed through Arica. 

Iquique and La Noria.-Still south is the port of Iquique. 
From this point the Iquique and La Noria Railroad and 
branches could better be called railroads from lquique and 
Tarapaca, all this region being an extensive nitrate of soda 
plain; 180 miles of railroad connect the salitra works at La 
Noria, Cocina, Altagracia, Yungay, Negreros, Lagunas, 
Pampa Negra, Chin<J,uinquiray, Sal de Obispo, Zapiga, 
La Pena, and others With the coast. In eleven months of 
the year 1872 the exports of nitrate of soda amounted to 
3, 983, 798 cwts. 

The grounds cover fifty square leagues. The water used 
is distilled from the sea, and an every-da,Y sight in the streets 
of Iquique is a boy, woman, or man With a keg rolling be· 
hind him drawn by a rope noosed over screws in each head. 
You watch the train leave, and see it reach the foot of the 
sand hills, then turn to the left and ascend by a side 
cutting about a third of the height, and then running in the 
opposite direction, it is lost to sight over the mountain of 
sand. One hour the train is in sight; thence to the nitrate 
centers, where water is scarce, and heat dirt, and discomfort 
abound. 

It may be said that nothing is gained by making a loco
motive light; that it must be heavy to secure adhesion. But 
this depends on the nature of the traffic which it is called 
upon to work. The tractive force of MM. Schneider's en· 
gme is about 93 Ibs. per pound average effective cvlinder 
pressure. This last can hardly ever exceed 90 Ibs. ·on the 
square inch, giving a gross tractive effect of 8,370 Ibs. 
Now, the weight on the four-coupled wheels is 23.360 Ibs., 
and, with the aid of sand, the coefficient of adhesion may 
be brought up to one-third of the load, or to, say, 7,787 Ibs. 
It is clear, therefore, that the engine could be made to slip 
its wheels at Rny time; but so long as the load dotlS not ex
ceed that which will produce a resistance of about 4,000 
Ibs., the engine will not slip. In other words, it would be 
able to take a gross load of about 200 tons up an incline of 
1 in 224, at, say, twenty miles an hour. But in the service on 
which this engine is actually employed the loads are nothing 
ile this, and the engine is therefore well up to its work, and 

because of the absence of weight it can be run on a very 
light road, while the large boiler and cylinders enable fuel to 
be used with economy. So that, taking all thin�s into con· 
sideration, there is, we think, much about the design to com
mend it to all engineers interested in light railways. 

Working pressure .. . .. . . . . ... ... . . .  1281bs. 
Internal diameter of chimney at top 1 ft. 6% in. 
Internal diameter of chimney at bot· 

tom . . . . ..... . . . . .. ... . .. ' . . . .  ... 1 ft. 3% in. 
Height of top above raiL . . . .. . . .. . . .  13 ft. 11 in. 

Engine: 
Maximum opening of regulator, square 

inches . . . . . . . . . . . . . .. . . . . . . . . . . . , 18'6 ft. 
Diameter of steam pipes, one to each 

cylinder ... ... . . . . .. . .  , . . . . . . . 0 ft. 4 in. 
Distance from axis to axis of slide 

valves .. . .. . . . . . . .  '" . . . . .. . .. .. .  6 ft. 9,% in. 
Angle of advance of eccentric. . . . 30 deg. 
Maximum admission in percelltage 0" 

stroke .. . . . . ... . .  ... . . .. ... ... SO. 
Minimum admission in percentage of 

stroke.. . . . . . .  .. . .. .. .. .. . ... .. . 
Outside lap . . . . . . . . . . . . . . . . . . . .. .. . 
Inside lap... . . . . . . . . • . . . . . . . . . . . . . . 

Radius of eccentric . .. ' " . .. . . . . . . .  " 

Travel of slide valve .. . . . . . . . . . . . . .  . 

Leugth of steam port .. . . . . . . . . ... . .  . 
Breadth of steam port .. . .. . . ... . .. .. . 
Length of exhaust port. . . .  . . . . . . . .  . 
Breadth of exhaust port .. . . . . . . .  ' . . . . 
Length of slide valve .. .. . . . . . . . ... .  . 

Breadth of slide 'valve . . .. . . ... . .  . 
Distance from axis toaxis of cylinders. 
Diameter of cylinders . . . . . • . . . . . . . . . .  

Stroke of piston ..... . . .  " . • . •  . . .. . . 
Diameter of piston rod . . .. . .. . . .. . . . . 
Length of connecting rod ... . . . . . 

Section of connecting rod at small end . 
Section of connecting rod at big end . 
Diameter of crosshead pin • . . . . .  , • . . .  

Length of crosshead pin . . . . . • . . . . . . 

Diameter of crank pin . ..... ... . . . . .  . 
Length of crank pin .. . .. . . . . . . . . . . .  . 

12. 
1'024 in. 
0'079 in. 
2·165 in. 
4 33 in. 

n ·81 in. 
1 ·49 in. 

11'81 in. 
2'59 in. 
9'528 in. 

14·560 in. 
6 ft. 1M: in. 

16·14 in. 
23'62� in. 

2·52 in 
4 ft. 11% in. 

1·732 in. by 2·992 in. 
1·73 in. by' 3'543 in. 

3 ·150 in. 
2'913 in. 
4'72 in. 

'4'72 in. 

PaUllos and Lagunas Railroad.-Provost & Co. built, at a 
cost Of $1,000,000, a railroad from Patillos to Lagunas, 90 
miles, the most southern nitrate region of Peru, and on her 
borders. Thus hastily we have reviewed the railroads of 
feru, which, owing to the climate, elevation, want of mate· 
rial, difficulty of transportation, and short time, compare 
with other countries of more extent and wealth. One can 
obtain little idea of these roads in reading of them. It is 
necessary to see the tremendous engineering achievements, 
to feel the rare air, the sensation of great heights, to under· 
stand why these are so wonderfuL Every tourist returnin?; 
from these roads, the" Oroya," "Arequipa," and" Puno, ' 
can but admire the courage of a man willing to undertake 
sllch works. A trip to South America and a visit to these 
three railroads will interest more than a journey to Europe. 

The engine is one of several specially designed for work· 
ing the traffic on the Dombes and Southeastern Railway. 
It is specially intended for passenger service, running at a 
speed of 25 to 30 miles an hour over lines full of curves of 
short radius. The cylinders are outside, and the trailing 
axle placed under the fire box. The tanks are arranged on 
each side. The grate, as will be seen from the annexed table 
of dimensions, is of very large size, made of very thin bars, 
placed close together, and well adapted for burning small 
coaL The front part of the grate Is sharply inclined to 
keep the fire away from the tube ends. The four coupled 
wheels have been forged in the same presses, and are identi
cal with one another. To permit the free passage of the en
gine round curves the leading axle boxes have a side play of 
about % in. in the horn plates, and they receive the pressure 
of the springs on inclined planes in a way which will be so 
easily understood that we need not describe it. The feed Frames and wheels: 
water is supplied by two injectors with fixed cones, Nos. 9 

I 
Length of side frames .... '" . • . . . . . . .  23 ft. 5% in. 

and 7; they deliver into a drum placed under the cylindrical Least depth of side frames . . . .  . . . . . .  0 ft. 10M: in. 
portion of the boiler. This arrangement facilitates the ex- Thickness of side frames. . . . . . . . . . . .  0'984 in. 
amination of the clack boxes. A screw brake is provided, Diameter of coupled wheels . .... . . . . 5 ft. 3% in. 
and also one of Harmignies' back pressure brakes. The ex- Diameter of leading coupled wheels . . 3 ft. 11M: in. NEW FRENCH TANK LOCOMOTIVK haust pipe is fitted with a spring valve, which can be worked Total wheel base .... ..... .. . .... .. .. 12 ft. 9� in. 

IN the Creusot pavilion was to be found a locomotive en. from the foot plate, so as to close the exhaust pipe or leave Diameter of journal of driving axle.. .  6'69 in. 
gine, exhibited by MM. Schneider et Cie. , which deserved it open. The same movement opens or closes a small cock, Length of springs.. . .  . . . . . . . . . .  2 ft. 11% in. 
more attention than it apparently received. At the first through which water can be admitted to the cylinders. The Breadth of leaves . . . . . , . . .. , : " . . . . .. 0 ft. 3 � in. 
glance the visitor would be disposed to conclude that it was brake is applied in the usual way, by opening the regulator Thickness of leaves . . . . . . . . . . . . . .  , . .  0'47 in.-
an ordinary side tank engine, not more handsome than such and putting the engine in back gear. The spring valve to Number....... . .. . . . . .. . .. . ..... 12. 
engines usually are; but doser examination, aided by a little which .we have r.eferred prevents smoke and ashes bei.ng The right.hand tank holds about 480 gallons, and the left. 
information imparted by the makers, would suffice to prove drawn mto the �ylmders ?y any chance. The breeches p�pe hand tank about 360 gallons, or about 840 gallons in all. 
that it was in many respects the most remarkable engine in of the exhaust IS fitted With a man-hole, by means of which The bunker in the foot· plate end of the left-hand tank holds 
the Exhibition. In the matter of finish it surpassed per- access c.an be had �o �he ba?k pr�ssure valve. . .  about 7 cwts. of coal. The total weight of the engine when 
haps anything that has yet been produced in an engineer's We give t�e prlD?lpal dimenSIOns of the engme I.n the full is a little under 16 tons; of this the leading wheels carry 
workshop, and the notice hanging on it, stating that the neares� English eqUivalents of the French measures III the about 5% tons and the driving wheels 5 1·3 tons.-J7w En. 
bright work was not nickel plated, was by no means super. followmg table: gineer. 
fluous. Every polished surface was polished like a mirror, Boiler: 
and the closest examination failed to detect the smallest Length of grate .. . . . . . . . ... . " . . . . . .  . 

trace of seam, or flaw, or speck in the metaL Nor was Width of grate . . . . .  . . . .  . . . . . .  . . . . .  . 

this the only noteworthy feature about the engine. It Area of grate in square feet . . . .. .. .  . 
weighed less for its dimensions than perhaps any other tank Height of crown in front ....... . '" .' 

engine recently built. Our readers experienced in locomo- Height of crown at back . . . . .  . . . . . .  . 
tive construction will find it difficult to believe that an en- Length of outside fire box .. . . . . . . . .  . 
gine with 16 in. cylinders, 23 in. stroke, 5 ft. 3 in. wheels, Width of outside fire box .. . .. ..... . . 
and carrying some 800 gallons of water, could be made to Diameter of barreL . . . . , . . . . . . .  , . .  " . 
weigh, full, rather under 16 tons; but that is stated by Length of barrel .. . . .  . 
Messrs. Schneider to be the weight of the engine; and if our Height of center of barrel above rail . . 

5 ft. 8 in. 
3 ft. 3M: in. 

18Jil ft. 0 in. 
4 ft. 8,% in. 
3 ft. 7% in. 
6 ft. 2% in. 
3 ft. 10M: iu. 
4 ft. 1% in. 

13 ft. 5% in. 
6 ft. 4% in. 

readers will turn to the illustration we publish this week, Tubes, number . . . . . . . . . . . . . . . 181. 
they will see that the proportions of the engine are such as Length of tubeb .. , .. . .. . . . . . . . . . . .  10 ft. 10 in. 
are consistent with the statement of the weight we have just Diameter of tubes outside.. . . . . . . . . .. 0 ft. 1'811 in. 
given. The truth is that this may be regarded as almost a Heating surface of fire box, square feet, 85 
stecl locomotive-an engine, in short, made of perhaps the i Heating surface of tuhes ... . . . . . . . . . .  887 
finest materials ever worked up to such a purpose, and of 

I which materials not a superfluous pound has been used. Total heating surface .. . " . . .  972 
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SOME idea of the influence of railways on the increase of 
the town populations of Germany may be gathered from the 
following figures, which show the growth of towns having 
the advantage of railway communication. Of 2, 528 towns 
of over 2,000 inhabitants, only 867, in the year 1867, were 
provided with a railw�y. In 1871 tllere were 1,049, and in 
1875, 1,270. In the course of these eight years the total 
population of 2,528 towns rose from 8,848, 000 to 12,424,000. 
Of 1,837 towns of from 2,000 to 5,000 inhabitants, in 1867 
there were 1,388 without any railway communication. In 
1871 they had fallen to 1,263, and in 1875, to only' 1,095. Of 
59l towns of from 5,000 to 20,000 inhabitants in 1867, 268 
were without railways; in 1871, 213; and in 1875, only 162; 
while those provided with railways increased from 323, with 
a population of 2,759,000, to 4211, with a population of 
4,000,000. 
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